Inhibition of hyperactivity and impulsivity by carbonic anhydrase inhibitors in spontaneously hypertensive rats, an animal model of ADHD.
Dysregulation of noradrenergic and dopaminergic systems is involved in the pathology of attention deficit hyperactivity disorder (ADHD). Carbonic anhydrase (CA) has been reported to affect monoamine transmission in the central nervous system. The aim of this study is to investigate the effect of CA inhibitors on the hyperactivity and impulsivity of the spontaneously hypertensive rat (SHR), which is currently the best-validated animal model of ADHD. SHRs and Wistar Kyoto rats at 6 to 8 weeks of age were pretreated with intraperitoneal injections of acetazolamide and methazolamide, both carbonic anhydrase inhibitors, before the behavior tests. The open-field locomotion test and the electro-foot shock aversive water drinking test were then applied to quantify their hyperactivity and impulsivity, respectively. The Morris water maze test, on the other hand, monitored their spatial learning. Acetazolamide and methazolamide significantly inhibited the hyperactivity of SHRs but had no effects in Wistar Kyoto rats. Acetazolamide also inhibited the impulsivity of SHRs. Low doses of acetazolamide had the greater inhibitory effects on the hyperactivity and impulsivity, but did not impair the spatial learning of SHRs. This is the first study to show that carbonic anhydrase inhibitors can strain-specifically antagonize the hyperactivity and impulsivity of SHRs. Under a low dose of acetazolamide, there was no cognition impairment in SHRs. Carbonic anhydrase inhibitors may be the novel drugs for treatment for patients with ADHD.